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(54) CONDENSER LENS FOR OPTICAL MEMORY 

(57)Abstract: 

PURPOSE: To compensate aberrations excellently and 
to compact a condenser lens by compositing the lens of 
the 1st positive lens group, the 2nd negative lens group, 
and the 3rd positive lens group successively from a light 
source side and satisfying specific conditional 
inequalities. 

CONSTITUTION: The lens system has the 1st positive 
lens group L1, the 2nd negative lens group L2, and the 
3rd positive lens groups L3 successively from the light 
source side, and the conditional inequalities IWV hold, 
where R1 is the curvature of the surface of the lens L1 
on the light source side, R3 and R4 the curvature values 
of the lens L2 on the light source side and image side, 
R6 the curvature of the image-side surface of the lens 
L3, D4 the air gap between the lenses L2 and L3, F the 
focal length of the whole system, F1.2 the composite 
focal length of the lenses L1 and L2, and F1 and F2 the 
focal lengths of the lenses L1 and L2 respectively. 
Consequently, the aberrations are compensated 

excellently and the condenser lens for optical memory which consists of a small number of lens 
elements is realized. 





. j ■ .7 r 






J_. 








w 









LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 



decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



<@>a*gi*ttjT(jp) © ft & mm &i 
©Am^^tem (A) US62- 116915 

©Int.CI/ DUNSB^ /frtMS^ ©'Am Pg«62^(I987)5;§28B 

G 02 B 13/00 8106- 2H 



®4# 19 UB60- 257231 
@tli SI PS60(1985)imi5B 



1. 56 <S ay % ft 

2. « *r «i * <o 
(i) #st« * 

A to as 2 « 

3 4: % *f u 
ffl « * u x 

(1) 0 < R 

(2) 0 < 1 



(3) 
CO 
(5) 



2. 9 F 

- 0. 1 

- i. 0 
. R 1 

R 3 

6fi co 

R 6 

D 4 

F , 

L 2 



ffl & 

a bb 

h M 

u v 

* . 

1 / 

/ I 

< R 

< D 
5 < 
t± L 
. R 

(i L 
<± L 
F 1 

CO 



# U X * 

I R 3 I < 1. 5 . R 3 < 0 

R 4 | < 0. 0 3 5 / F 

6 < 9 F 

4 / F I, 2 < 0. 1 
Fl/F2<-0. 05 

1 <?) * « « m <r> m * 

3 <T) fit ffll SS <0 Eltl 3* 
2^L3<75tt±3S5af«IW 

& < S A fig tt 



F 1 , F 2 I* # * L 1 , L 

fsaami «u ^ * l i(offtWQB^i»2asa2n 

(Uira*^tti*3l't6'£3iU' ^ X O * IE fl* * 
F a . 55 lf?WV*Ll4%n*iB**iB3 
JT f > ^ L 3 0>tt«O5*-e<7)tt-hfffif8!tH<t:T 

d * -r ^ . 

(6) -1. 0 5<F3/F2<-0. 05 

(7) 0. 3<F3/F1<1. 0 

(8) -15F<Fa<-2F 
(8) O. 4F<TD<2F 

co«mm (i) ^uma^f 

3. » ijj o a* J© * & m 
( L ) « # # n 

. * 56 >J1 I* f= 4 * V *> n - K to jfi H Mt *fc 

113— 



A i: ffl 6 * > « V JHUXw ✓ X K M t- 

a • 

C 2 ) * tt ft- 
»*e7?77/i:ffl^*««^X ( X <± 

to u >> x ) KfiflLT:«*oia3ga<ffcsn. x , 
$ ffl * n t v»6 u ✓X^^fco^fc*. 

a « ^ - y t w * u ft u aa « t fc y t « a 

K . Si««t^*i»*fn. * <7> .t- M Q ft f K . 

KJ3oTuvX*#tt:friSic*fr»j>;?tf. £ & * 
flje*/ b -f n k « L-t«fi&c/oS3**:8**# 

*4><-rac£tfff#;*nT$ft. 5EK3^ h 

* h*#/*y«*#^i/X*ffi<K-t-*c 
£ k ft Z . 

* £ si & . 3t«<m^eiiiic. iEoa&irtux 

XL 1 UO»2»l/^L2i£(0»3JH/ 
vXL3£*:frU, SJ mi/V^L I Otiffl 
tOi<Oi$4 R i . S-2f»uvXL2a2«fll 

3«uy^L3o««loaiOl8l^tR6, #2 

SI u ✓ XL 2 i»3«u^XL3 * <o ** i: £ 5* 

fffl W * D 4 , £l£flt*F. £ 1 « u ✓ 

XL 1 £J82*?u^XL2£0^ffcfcj&ffi»*: 
Pt<Z 

*=*i . mi«uxXL1^3^2«uvXL2(0 
fe£EJ***~F 1 . F 2 ± + 6 *fr . 

(1) 0<R1/|R3|<1.5.R3<0 

(2) 0 < 1 / I R 4 | < 0. 035/F 

(3) 2. 9 F < R 6 < 9 F 

(4 ) - 0. 1 < D 4 / F I. 2 < 0. 1 

(5) -l.0 5<Fl/F2<-0. 0 5 



#R1 6362-110015(2) 

* X * J: tf) »- 5 y ^ tiflft-lflt»tni£VMt 

* # « r , ioX**?fflt4KUS* 

s n -t <r* ft . 

X»BB»:#ffMSWWlhll8«:ife?tt«tnif4 h 

<*±«a«*^»o^i±ttft-rt><o<75. 
fcm**u>-x*fc x^jesfifii-c, 
a o « us * u ✓ x#*a*snaa#<DttRK 
lo C ft * «U JRlXuyXtftftt « c t 
to * * * -j ft ♦ 
c 3 > & 9i a £ 

* * 91 «0 B f» *± . ±J£ttR***KEU, UK 2& 

fcl*a&Ht4,£-f* -c ft * • 
C 4 ) £4t* 

35tt01*:^ + ffJK. ffil £ £ * # (i) - (5) 

& # ci) i± , j*B8JKft*a»^ttiE-raft 

*> a * «9 -c ft U . c<7>»H*«***«2«u 
✓ XL 2 A X »Wc7>ia-c»^r6iE<75^aSW«^ 

(2) <*JSffia£*3*iix&ttiEKH + 

4 ^ t * 4 . CP*,, tt2JfuvXL2att«R 
4dfj£(0«^C(i(til$R4^ 0. 0 3 5 / F * »J 

* 3 < * * £IE*>x*aSiKI&<D$££fi:*'** < * 

{± . dli $ R 4 ^ - 0. 036/FJ:y**<*a 
tfttf>«taBiRa»«feftjW*3 < * *J + if 6 i: * 
fcu. ^A3f 0)A£^^S <. *fl IE ffl I* £ * 

114— 



2. 9FJ:»J^*<ft*fcrtrta'*J» l *4U' & 
k 9 F i U i < fr*fc*Aa-raft£*:fc9 
< Jk u M£4(a!k fc ft a. 

ft # (4) U{flx.tf*5*<r***<Xtt£ffiK 

# * S ft ft 3b JE XI 4: 6 A (O * # * * . D4 
/ F I. 2 & 0. 1 £U*d<ft*J:+£*4ftft 

^ ? < ft 4 i » 1 « k > ^ L 1 , 

u'/J(L30iE0B«»H»WH:il< Uft 
It n ft * , ttfi*|iEJ:H*b<ft^. 

& ft (5) (iDllfi/^LUflliSKttt 

co *C A a . F 1 / F 2 *t - 0. 0 5 J: n M « 

ft U "t" 8T . 2 I? v y 2 -c^tt 4 iEOlft 
iSKStlJEt & c ^^Of < « & « - * . 

CO .6 E » * . F t . 2C±aftl*e>'XLl t 
I JB u >- * L 10>ftMa<>tt2*k'3'*L2<9 

^serais*. ^ <73 na o iwifit t«*?ns 

L 1 C0*«ftlffitm3n^^^L3^fe<MffiBt 

<oiuitoi&j:tBroitt**-r. 

WTK±fc*tt (6) - (9) K W L T .% # 

* tT ft ? ♦ 

*# (6) tt. » 2 J» u y.sf L 2 o * .« « Hi 

* 55 *> . »2«u>'*L2-e0>iI;*>S*flSflJ<firt 

CO & ft *> * . KP *> . F3/F2*-0. 05* 
U * «? < ft«i»8»uy^L2t«iF. co J<t BS 
IK ^ « 4 ft * < ft »J t ^ , & 1 « u x X L 

Aco**fl5rc&fc«iE1-& - ft*. - 

* . -1. 0 5 j: y /j* J < ft i i !B 2 J? i/ ^ L 

2-eomoi*flBtt»**a^*» <*»Jty« 



»IBHB62-llUni5(3) 
- i. 0 5 J: U S < ft * t 31 I «t * y * L l co 
A*)fltfliiJK£a<*S<ft l J-**^. S* 2 tt ^ v * 
L 2 £ >fc 1- * iEcoJ*tffi4R£v£* o T *ft IE Jfl » 
£ ft 6 . 

iU 1: co W & ft (I) - (5) 

citKc«ttftoX/*'JM«*i' x X * £ 

(8) -1. 0 5<F3/F2<-0. 0 5 

(7) 0. 3<F3//F1<1. 0 
( 8 ) -l5F<Fa<-2F 

(8) 0. 4F<TD<2F 

SB <0 & # * , R3fi»2«uy^i2<0*«« 
IB co t& # . R4li»2Wuy^L2^«!«lffi 
CO ffi ^ * . R6li2&3|?uy*L3co«Wffico 
itlj . D4l±3R2|*uv*L2£»3*^v 

*L3£0>IBIatft-b2*IUM*. F l± £ # CO ft 
& ffi flt * . PI . P« , F3tt**»l»uv 

£Btt&*MIEiwJW*ft*« 

* # (7) (±. *L|Jwy^t H(fS3H 

u v * l 3 oiE i/ ^*coftjSffi«t<ofi#*ie*> 

J*flfi«fc«:*3 J J' * * 91 

3co&£SE**« 1 I* u v * L 1 <0 & E Al * 

a . fs/fi^i. oj:y**<a:afc»i 

«* u v X L 109ftjftK«F14f*$<ft<J-r 
* ft0)lltjISQt^*d <«*J F3/Fl*t 

0. 3 < ft * i F I *^ * < * »J t ^ I 

col*®lK£a<*3 < ft-, tffllEH«fc ft i. 
& # ( 8 ) li^l«i//3fLico«f«!®t» 

2 ft u ^ X L 2 to * » <W 33 t ^rcoRJJco^^aLRnia 

UTJ*ffilfc£*&ffKmjE + afc^co*<o-r*> 
115— 



-2 FJri)*$ < **J:2$iux*0)jE0>&S 

^X<oiEtf>ttfl5iK&fc£fta<'h;* < ts: y iT 8ft 
1 *t u x * L ffi ffl -e fc£ + a ft o I* flfi 

& ft (9) . *ft9!KJ:«%¥ftt*$< 
t* AO*#t* U . TD#0. 4F*»tt*< 

t J f , *a_LKt***a. X T D * 2 F 

C i <^ tf t L < 4 ^ . 

tf j: a « t ft * * ft , ** k * ft (l) - 
(5) t«tt:UJ:»J, *fcWK<*4*;> 

#1 « * * « ft L . * ft tt -e a y< * hfiofttf 
BB 1 0 X t/ R 2 0 . Sl3Ca&Cl84B* 5 

* * Jfc U ft fc . 

TSe^SlA. lB~£3A.3BK.±afi» 

1 35 « * * » 3 HJfcW^^+U x * u x 

^7^-* it fllti**-. ^ 4* , Ri 

(1-1.2.3 ) tt « * % ft *. t 

» i »B0)6S<Ofl«t, D I (£ = 1.2.3 

) i±*««*eft*.T»itfa«>aB*a* 

* . NI ( I - I , 2 , 3 ) JkV V I ( I « 
I , 2 . 3 .) li***l*a!**ft;<.-CSSI* 

^tDttlK^t^rf^ftt, H A M n ft . 
w d a » m tt . F It i ^ <o *S * ffi fit . F i 

(i = 1 . 2 . 3) 1» 

F a it 25 1 « u v * L l tf)«{Mffi i 5^ 2 « u ^ 

*l 2<o3t««RBi*^^8a<Diin<oa55Ra»i: 

■c«i&jni$5iu y T d it ft 



»f3IHa62-ilG<J15(4) 

ft? rt8 H k jft r , t L 
Z It tft Z it \s * X . LaitaaftUvX. Pit 

« *a « » aa . wd«±»3i»uvxl3<d« 

WB5t«J5WPi<7)Raoffitt ( ft *& SE » ) . R 

i (i-l.2.3 ) t* £ 8 <U * * ft * 

t ^ 1 « 9 0) ifi % . Di (1-1.2.3 --- 
- ) f*£«fl**ft*.-CftI1»B&ft I + 1 * 
aeofl5ra^te±!flIW«:^i-- X. OK a 0 it . * 

T » *J . H+S . A I* I* flB iR £ . S . CIEtt& 

If w y X L 1 *j*c)*2I*ux*L2 t IE <0 & 
3|fi"VXL3fc*t*4ftlft£tL. J» & CI) ~ 
(5) fl}*#t«fit**c«tt«nT^ 6. 

A,<o*. jE # * ft * ill * - * + * » -t £ « 

-C(0=i^<RMtA»^*liEa5JR, o * % # & 

3 tf> ffl * -c<0 ft J=. BB M W *a*T. ». X* 
•cttttft * nfc ^ (F-i. o) 




116— 



ftfiaBB62-llG915(5) 



X I A 







S & 


77<ft 


ri» l.aoi 

R2 = - 15.0 46 
8 3- -1.804 
H4--71.858 
R5- 0.7 9 8 
R 6= 3.9 7 9 


D 1 = 0.1 6 
D2 = 0.1 2 
D3-0.1 2 
D4-0.02 
D5-0.3 0 


Kl-1. 87008 
H2-1. 53679 
N3-1.7627 4 


r I o 2 0.9 
,2* 62.9 
9 3 = 44.2 



£ 1 B 



K A 


WD 


F 


Fl 


F2 


F3 


F1.2 


Fa 


TD 


0.45 


0.49 


1.0 


1.8 0 


-3.42 


1.24 


3.40 


-6.4 6 


0.7 2 



* 2 A 





X<ifi±S 




5 #f * 


7*;<ft 


Rl= 1.7 0 6 
R2--12.923 
R3- -2.0 2 3 
R4 = -49.533 
R5- 0.7 13 
R 6 - 2.9 8 6 


D 1-0.1 2 
D 2 - 0. 1 2 
D 3 -0.1 2 
D4-0.06 
D5-0.32 


Ml -1.86686 
N2-1.5 16 99 
H3-1.65947 


f t — 4 0-8 
9 2- 58.4 
* 3 = 32.1 



(6) <D**%r. * # (6) ~ (9) 

f i <& -f U % * # (6) - (9) ***L*<-C 

* 9 . * « & 7 s 4 * 7 . #;#-K#<045.W#;> 

* E3 tt 5* , ME # # ^ <* R 

s if! s & a . <«ffl^iff-*-ciftSf*tf«:^^<o 

(5) 36 *fl <0 & « 
*5 *; ^ * <i < # 85 OX & . 3 ^ flX & . 



« 2 B 



NA 


WD 


F 


F 1 


F2 


F3 


F 1.2 


F l 


TD 


0.4 5 


0.4 4 


1.0 


1.74 


-4.08 


1.3 4 




-8. 1 5 


0.7 4 



$ 3 A 



a $ 




ffi tf ¥ 


7?^ft 


Rt- 1.751 
R2- -9.9 5 0 
R3- -1.848 
R 4 - - 38.6 9 3 
R 5 - 0.7 6 6 
R6- 3.377 


D 1=0.2 1 
D2-0.07 
D 3 = 0.2 1 
D4 = 0.1 0 
D5-0.22 


N 1 -1.8 195 1 
M2 = l. 49294 
K 3 - 1.7 7 4 1 8 


9 1-37.2 
9 2- 65.0 
r 3-44.2 



$ 3 B 



HA 


WD 


F 


F 1 


F2 


F3 


F1.2 


F 4 


TD 


0.4 6 


0.50 


1.0 


1.8 3 


-3.96 


1.2 4 


3.1 6 


-8.1 6 


0.8 0 



u v X X -C ft * • 

8* i 0 & c/ 8* 2 12 ii ^ * 

0>m i3Stttt*^*#***rE0**O«K*0. 



L 1 8* 1 « f x X . 

L 2 ft 2 If u V * . 

l 3 m 3 P U X * . 

p -- e & m & « is k • 

s . a # sa ux a . 

S.C 

M -- - / 9 ^ at" # 1*1 . 

S If^^A/^ffil. 



tb Bfl A i»f / '/ttAAtt 

ft a x « - fef?a 



J51 E 



?$BaBaBa-llGU15(6) 




LI LZ 




Rl ffj tU *t f*fr 



MAO** 



e.oi -o»> oo\ -o.to c%» 

tffiua* 



118 — 



